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Prc^raitimed Learning In Extension Training— 
A Comparison of the Effectiveness of 
Programmed $elf4nstruction and 
Workshop Instruction 



Introduction 



The North Carolina Agricultural 
Extension Service has approximaMy 
800 professional employees, of whom 
about 650 are county Extension 
workerSc While all of these profes- 
sional ijmployees hold at least a 
BacheloL‘*s degree, the Extension 
Service jas the responsibility of pro- 
viding Snservice training that will 
enable i(js employees to develop and 
maintaui the competence required to 
carry oiat.the multitude of tasks with 
which t!]iey are faced in a broad-based 
Extension program. 

Not only is the organization faced 
with the problem of providing train- 
ing that will assure that its em- 
ployees are among the most highly 
q[ualified technologists to be found in 
agriculture and home economics, it 
must also provide training to assure 
that agents are well qualified in such 
areas as management, marketing, so- 
cial and economic development, 4-H, 
and in Extension programming and 
teaching. 

Extension’s staff of specialists has 
traditionally had inservice training of 
county personnel as a primary respon- 
sibility. However, in recent years the 
problem of providing adequate in- 
service training has become especially 
acute— in part becauss of the very 
rapid discovery of new knowledge and 
development of new technology, and 
in part because of the increased scope 



of Extension’s responsibility and the 
resulting greater range of compe- 
tencies required to meet this respon- 
sibility. 

In order to meet this growing need 
for inservice training, the Extension 
Service must be alert to new develop- 
ments in teaching and actively experi-' 
ment with new approaches to training. 
This publication is a report on the 
experimental use of one^ relatively 
new teduuque in training — pro- 
grammed self-inst^mction. 

While programmed instruction has 
its roots in many years of basic re- 
search in the psychology of learning, 
it has come to the forefront as a 
promising teaching technique within 
the last nine years. It has been exten- 
sively tested in classroom situations, 
especially at the secondary and ele- 
mentary school level. The research 
haw indicated that it is both an effec- 
tive and efficient means of teaching iit 
many situations.’ 

On the basis of preliminary research 
from 1954-1959, programmed instruc- 
tion began to move rapidly from the 
psychological laboratories to the class- 
room during the 19G0-61 school year** 



»S«f, for example, Wend^ 1. Smith and 
WiUlam Hooie, Prognm»^ teemiapJO. Vwii- 
Noetrand Companyr Ipc., Frinceton, New Jei^ 
sey, 1862. 

s «Oat o» the Laboratom Into «e 
room.” Prognumtd tnatimetton. Mar 1961, 
v<fl. 1. BDlletin No. 1. p. 1. 



By September 1962, 122 programs 
were available for use by ^ucators.* 
While tW research to date appears 
to establish quite conclusively that 
programmed instruction isi effective 
and efficient in many classioom situa- 
tions, there has been little experimen- 
tation with the technique in Extension 
training. 

However, Tait and Hatch of the 
Pennsylvania Extension Service pre- 
pared a program designed to teach 
radio broadcasting to Extension 
agents.* !Eh!3 program was then used 
to test the relative effectiveness of 
programmed self-instruction and of 
workshop teaching of the same 'ma- 
terial in tridning.* Taitis summary of 
the results of this study includes the 
following: 

... the self^instructional pro- 
gram increased knowledge of 
radio more than the workshop 
method. 

jSelf-instiruction and the work- 



Objectives 

The general purpose of this study 
is to compare participation in pro- 
grammed setf-instruction and in a 
workshop as methods of increasing 
Extension agents* knowledge of radio 
in Extension teaching and in chang- 
ing their attitudes toward its use in 
Extension teaching. More specifically. 



• Pngrmma *#f, Ualtad SUt« Ocmnaaeat 
Frintiu WwfelaginD. District of Colum* 

IHX. 

«SltoB B. TCMt utd I. Coiddl Mote 

AhKo Work for Too (MidUlitlMd). The Asii- 
eahunl Extmloii Senlee. The Pcmurlranie 
State UaiToeifK. VahrmUr Fed;. 

BEHon B. Teifc A Comporioao of SAf-in- 
atrueiOm mud • WorkAop mo MoOoio of 
TfctiiAie Ninrijr Birod Coomtif Emtomriom For- 
aoMMl in fko SdbSoet of Bmdio BromdemoUmg, 
Ezteuion Stodlee No. IS. FnmarHaata State 
UoiTcndtr. NnivenHar F«n& Fm» Aasaafc 3962. 
See sleo. EniCHtr J. Bcom. “Teechinr Ma- 
dhiBW,** Tko EordtuXor, No. 19, Jane 1968. 
J^nnerlnmta Atrioittonl end Home Eeonom- 
ice Exteneion Ser^o, Unlvenltar Ene, Pit. 



shop changed the agents* attitude 
toward radio and thdr self-con- 
cept of their own ability to do 
radio. But, the difference between 
the two training methods was 
not significant. 

An analysis of the perxbrmance 
of the self-instructional group in- 
dicates that the highest gains in 
self-concept came from those who 
had been in Exension the longest 
time, and from those with the 
heaviest current radio load. The 
data also showed that the longer 
a new agent had been in Exten- 
sion, the lower vras his attitude 
toward cslf-instruction. 

New agents in general cdiowed 
sufficient interest in self-instruc- 
tion as a training method, so that 
further research can now be un- 
dertaken in which agents use self- 
instruction on the job rather than 
under laboratory conditions. 

The findings in this study si^- 
gest that programmed self-in- 
struction may have a place in the 
Extension inservice training pro- 
gram, but that much more re- 
search is needed.* 



Thin Study 

the obj^tive is to test the following 

hypotheses: 

1. Programmed setf-iimtrnction is as 
effective as the workshop rn 
increasing the agentii* Imowledge 
of radio as an Extension teaching 
method. This is true r^sardless of 
length of tenure of the agents. . 

2. Programmed self-instimction is as 
effective as the workshop method 
in developing more positive atti- 
tudes toward the use of radio. This 
holds regardless of length of 
tenure. 

3. Programmed self-instruction 
changes agento* self-concept of 
their abiliiy to do radio teaching 
as much as does the workshop 



*T«iti op. ett.. n 1. 
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method. This is true regardless of 
length of tenure. 

4o Agents participating in pro- 
grammed self-instruction in radio 
iS3l that such self-instruction 
st®uM Ibe widely used in inservice 



training in other subject matter 
areas. However, there will be an 
inverse relationship between favor- 
ableness toward the use of pro- 
grammed self-instruction and 
length of tenure of the agent. 



Eesearch Desi^rn and ftocediire 



The basic design for testing hy- 
potheses 1-3 above was to compare 
the changes taking place in a sample 
of agents participating in self-instruc- 
tion with the changes in a sample of 
agents receiving Instruction in a 
workshop. The program developed by 
Tait and Hatdr was used by the self- 
instructional group. The same ma- 
terial as that covered. in the program 
was covered in a workshop on March 
20 and 21, 1983. Similarly, the knowl- 
edge tests and the attitude scales de- 
veloped by Tait and Hatch were used 
in this study.* * Thus, in a numl^ of 
respects this study ss a replication of 
the Pennsylvania sLady, but two ma- 
jor variations were purposely intro- 
duced. 

The basic desigu of the Tait study 
referred to above* was the comparison 
of changes in kncwledge, attitude, and 
self-concept of throe groups of agents: 

(1) those receiving self-instruction, 

(2) those receiving workshop instruc- 
tion of the same material, and (3) a 
control group receiving no instruc- 
tion. All agents in each group had 
been employed by the Extension Serv- 
ice for less than 20 months. All of 
these agents were invited to Univer- 
sity Park to participate in the train- 
ing. On the first affcenroon all were 
given the battery of testa : the know!- 

and lEimtth, op. cU. 

*See Appendices 1-S. 

cp» eit. 



edge test, attitude toward radio scale, 
and an attitude scale desired to 
measure each agent’s self-concept of 
his ability to do effective radio teach- 
ing. The agents were then ranked on 
the basis of their scores on these tests 
and were assigned to the three groups 
by a stratified random sampling pro- 
cedure. 

The same battery of tests was ad- 
ministered the next morning to the 
control group; and following one day’s 
instruction, to the other two groups. 
The self-instructional group worked 
vdth the program in private hotd 
rooms while the workshop group was 
taught by the two authors of the pro- 
gram in the traditional classroom 
setting. 

The changes referred to above wsre 
based on changes in the knowledge 
test scores and in tite attitude scale 
scores. In addition, the agente par- 
ticipating in self-instruction were also 
asked to indicate their reaction to the 
use of programmed self-instruction in 
Extension training. 

In this study, the two major varia- 
- tions from the Pennsylvania design 
are as follows: 

First. The agents participating in 
self-instruction worked through tiie 
programmed material on the job.* 
They were not brought into Raleigh as 
was the workshop group. Each of 



»Tlii5 vwfiatkn was ■uageited lar 

op. eii. p. 1, MtS jn conierenec witu 
the North Cwrolin* groap. 
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these agents was invited to meet the 
researcher and one of the radio spe= 
dalists in small groups of from six 
to eight in a location convenient to 
their county during the wiec!; of 
March 25-29, 1963. At this time the 
pretests were administered and they 
were instructed in the use of the pro- 
gram. They were asked to work 
through the program during the fol- 
lowing two weeks and then to return 
for the posttests and for the discus- 
sion of any questions that ariose from 
\^he material. The po'sttests plus an 
attitude scale on the use of program- 
med self-instruction in Extension 
training were administered before the 
discussion of the subject matter took 
place. 

For the Extension Service, one of 
the important possible advantages of 
self-instruction hinges on the reduced 
cost of training if agents can partici- 
pate effectively ^thout the coat re- 
quire for .bringing them together in 
Baleigh or in other out-of-county 
locations. Alsoi^ motivation appears to 
be especialbr crucial in self-instruc- 
tion, and bringing the. group together 
in an experimental situation is veiy 
likely to increase motivation. This is 
still probably a factor in this study, 
SBHice the agents were necessarily 
avjare that they were participating in 
an experimental study. However, this 
effect was presumably less than if 
they were brought together at a cen- 
tral location where they would he 
more directly competing with the 
workshop group. 

Second. Eatha than selecting only 
a sample of ‘^new” agents as was 
done in Pennsylvania, two samples of 
30 agents each were selested— one of 
30 “new” agents and one of 30 “es- 
perienced” agents. Taitis study sug- 
gested that length of tenure may affect . 
the agents* responses to self-instiuc- 
tion despite the fact that the range 



in tenure was very small in the 
sample.” For this reason this variable 
was studied in more detail. 

For purposes of this study “new” 
agents were defined as those employed 
between Jum i SO, 1961, and December 
30, 1962; and “expend ced” agents, 
as those employed before January 
1968. Thus, at the time of training 
one group of agents had 20 months 
or less of Extension experience while 
the other group had more tiian five 
3 rears of such e^efience. Of each 
sample of 30, 14 were home economics 
agents (or assistants) and 16 were 
agricultural agents (or assistants^ . 
It was necessary to stratify on the 
basis of sex because of the higher 
rate of turnover in home economics 
personnel resulting in a dispropor- 
tionate number of women among 
“new” agents. Without such stratifi- 
cation the “new” sample would pos- 
sibly have b3en predominantly women 
and ° the “experienced” smnple pro- 
dominantly men. 

For both “new” agents and “experi- 
enced” agents the following sampling 
procedures were used: 

1. A questionnaire was sent to all 
county Extension c&airmen asking 
them to list the i^egalar radio pro- 
grams of ^he EJi^nsion staff in 
their county. They were also asked 
to indicate the average number of 
times per month that each staff 
member broadcast. Only those 
agents who were on the air two or 
more times monthly were con- 
sidered' eligible for training. 

2. The dates of employment of the 
agents who were eligible on the 
basis of involvement in radio 
teaching were then checked. Thus, 
lists of eligible “new” agents and 
of eligible “experienced” a^ntii 
were developed. 

p. 17. 
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3. Each of the lists was sampled 
(with stratification by sex) by the 
use of random numbers. In cases 
where the agents selected by this 
procedure were unable to partici- 
pate in training because of con- 
fiicts in schedule or for other rea- 
sons, substitutions were made on 
a random basis. (It was necessary 
to substitute for about 20 percent 
of the original sample.) 

4. After the total sample was se- 
lected, half of each ‘tenure and sex 
group were randomly assigned t& 
the self -instruction group and half 
to worlrahop group. 

In the Pennsylirania study the pre- 
test scores wera available Wore the 
agents were assigned to groups for 
training. This enabled Tait to use tliis 
information to assure that each group 



had similar pretest scores. fSince these 
scores were not available in this Citudy 
bafore such assignment was made, 
li^he first step in the analysis was to 
determine if there were significant 
differences in tne knowledge and atti- 
tude of the groups before training. 
Presumably both level of knowledge 
and attitude toward radio could have 
an important effect upon learning dur- 
ing the training session. ' 

As indicated in the analysis below 
(Tables 2, 7, and 13), there were no 
significant differences betwten the 
self-instruction group and the work" 
shop group or between the new agents 
and the ^erienced agents in their 
pretest scores. Thus, each group was 
at approximately the same level both 
with respect to knowledge and atti- 
tudes before receiving the training. 




Analysis and Findings 



Radio Knowledge 

The primary objective of the train- 
ing was tc increase the ajmiits’ knowl- 
edge of the use of radio in Extension 
teaching and thus hopefully to in- 
crease the competence of the agents in 
the use of this medium. 

As indicated above, the first step 
in the analysis was to determine if 
there were significa:nt differences” 
between the pretest scores of the 
workshop and self-instruction group 
and between those of new agents and 
experienced agents. 

As may be seen in Table 1, the 
differences between the scores of the 

i* fSJiroiiefaoiit this report; either the t>teefc or 
F-teet hi need to teet aiinifleanee of differencee. 
Xhe .05 level of prohabilitsr frM ured ia deciiioa 
u to ■Ignifieanee. Where tdie diffei'ences ' bo- 
tween pretest and posttest scores c,re tested, 
tho individusl pretest and posttest scores mew 
pdred In order to eliminste the correlstion ef- 
fect. Sm Georse W. Snedecor. Statittieti Meth^ 
oi% low* Stete CuUese Press, 1958. 



Vf^Tious groups were quite small; and 
as indicated in Table 2, i!;hese differ- 
ences were not significant by the F- 
test. Not only was there no signifi- 
cant difference between the pretest 
scores of the self-instruction and 
workshop groups, the small differen- 
ces between the scores of new agents 
and experienced agents wrji3 also in- 
significant. This was true lespite the 
fact that many of the experienced 
agents had presumably been using 
radio for a numbsr of years. 

As may be oeen in ‘able 3, both 
the self-instructbn ^oup and the 
workshop group increased th@lr scares 
on the knowledge test significantly 
after they liad participated in train- 
ing. Those i?eceiving teaming in the 
workshop setting increased their 
scoE^@s by an average of 16.63 points 
while those participating in pro- 
grammed instruction increased their 
scores by an average of 19.33 points. 
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Table 1. Mean Pretest Scores on Radio Knowledge Test by Type of 
Instruction and by Tenure of Agents 



nyie 




— 


Typo of iiutfuetion 






WorScshop 


Solf'Instruclion 




TofeS" 


No. 


Mnn scort 


No. 


Mean score 


Ko. 


Moon Koro 


New agents 


15 


52.13 


15 


52.80 


30 


52.47 


Experienced agents 


15 


56.53 


15 


54.80 


10 


55.67 


Total 


30 

V 


54.33 


30 


53.80 


60 


54.07 



Table 2. Analysis of Varionce of Pretest Scores on Radio Knowledge 
Test by Type of Instruction and Tenure of Agents 



Soureo of vorkilleii 


OtgrtM 

of 

freedom 


Sum of 
aquom 


Moon 

•quora 


P 


Total 


59 


3,136 






Type cf instruction 


1 


5 


5 


.109(i!!S) 


Tenure 


1 


154 


154 


3.084 (ns) 


Type of instruction x tenure 


1 


180 


180 


3.604 (ns) 


Error 


56 


2,797 


49.94 




•05 lev$l Of Mignificanee^ 



Table 3. Mean Pretest Knowledge Scores and Mean Posttest Knowl- 
edge Scores of Agents by Type of Instruction Received 



Timo of fotffna 


Typo of tiutrucflon 

Workshop Salf*lnztruetton 


No. Meonscora 


No. 


Moon SC070 


Pretest 


30 54.33 


30 


53.80 


’’osttest 


30 70.96 


30 


73.13 


difference 


16.63 




19.33 


« 1 ' ‘ 


t^ 13.86* 


t 


~ 13.42* 



• Stsnifieant at .OS ItmL 



The difference between these groups 
In gains» however, was not statis- 
ti'^ally ssgniheant (Tables 4 and 5). 
Thus, we cannot conclude that pro= 
grammed self-instnicMon was any 
Tfiore effective than workshop instruc- 
tion. 



The new agents, however, apparent* 
ly made greater gains in knowledge 
than did the e^erienced agents. In 
the workshop group, the new agents 
increased their score by am average 

19.07 points as compared t@ a gain of 

14.07 points by experienced agents— 




i 
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Table 4. Mean Gains in Scores on Radio Knowledge Test After Train- 
ing by Type of Instruction and by Tenure^f Agents 



Typ« af InttrucHow 



Tmura 



Werkihop 



No. Moon gain 



$o3f«lHitructtew 
No. Moon gain 



lotol 



No. Moongoin 



New agents 
Experienced agents 
Total 



15 19.07 15 23.40 30 21.23 

15 14.07 IS 15.27 30 14.73 

30 16.63 30 19.33 60 17.98 



Table 5. Analysis of Variance of Gains in Scores on Radio Knowledge 
Test After Training by Type of Instruction and by Tenure 

of Agents 



SoHKoofvetiolton ft ooSom ^ 

59 3,169 

1 109 109 3.71 (ns) 

1 634 634 21.61* * 

1 783 783 26.69* 

56 1,643 29.34 

* SigiUficant at .05 level. 



Total 

Type of instruction 
Tenure 

Type of instruction x tenure 
Error 



a difference of 5.00 points. The new 
agents participating in programmed 
instruction made even greater gains 
than did the experienced agents — 
23.40 points as compared to 15.27. As 
shown in Table 6, these differences 
between tenure groups were statis- 
tically significant. Similarly, the signi- 
ficant interaction effect (type of in- 
struction X tenure) mdicates that the 
diffsrences in gains by tenure groups 
were significantly gjreater in the self- 
instruction group than in the work- 
shop. That is, while new agents learn- 
ed more than did experienced agente 
in a workshop situation, the differmi- 
ces between new agents and experi- 
enced agents were even greater in the 
programmed self-instruction group. 



Attitudes toward the Use of 
Radio in Extension Teaching 

The extent to which agents feel that 
radio may be used effectively in Ex- 
tension teaching presumably varies 
widely. Some agents feel that it is of 
little value in an Extension program 
while others are convinced that it 
can be used to do many teaching jobs 
very effectively. The attitude scale 
was designed to give some measure 
of how favorably the agents viewed 
radio as an Extension teaching tool. 
(Appendix 1). (It should be pointed 
out perhaps that the most positive 
possible attitude may be just as un- 
realistic as a very negative attitude. 
That is, the agent who feels that 
radio is the most effective means of 
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Table 6. Mean Pretest Attitude Scores by type of Instruction and by 
Tenure of Agerrts 



~7nw of iiitfeiitilon 



Tonuro 



Wortohoo 



StlWnttmctloii 



Total 



No. 


Mean Ktra 


No. 


MoonKora 


No. Moonfcopo 


14 


40.7! 


14 


41.93 


28 41.32 


14 


43.85 


14 


44.93 


28 44.39 


28 


42.29 


28 


43.43 


56* 42.86 



New ogents 
Experienced agents 

Total - ■ ' 

*Tki» lambw variea from that in the previoue taVlee because eertoin attitude sealee were ineor- 
reetly fitted in and thus not vwable. 



Table 7. 



Instruction and by Tenure of Agents 



Sourco of vorlotioR 



Totol 

Type of instruction 
Tenure 

Type of instruction x tenure 
Error 



DogroM 

of 

freodom 


Sum of 
squoras 


Moan 

iquare 


F 


55 


2,791 






1 


19 


19 


.397 ?ns) 


1 


132 


132 


2.757 (ns) 


1 


151 


151 


3.1 54 (ns) 


52 


2,489 


47.87 





.05 level of eignifieanee. 



teaching in almost every situation is 
no more realistic than the agent who 
feels it has no place in Extension 
teaching.) 

While the training was designed 
primarily to increase knowledge, some 
impact ©m attitudes was also antici- 
pated. 

The mean pretest attitude scores 
are shown in Table 6. The small dif- 
ferences between the scores of the 
various groups were not significant 
(Table 7). Thus, there was apparently 
little difference in the attitude of the 
groups toward radio prior to training. 

Both the workshop group and the 
self-instruction group apparently be- 
came more favorable ta attitude to 
the use of radio as a result of train- 
ing. The attitude scores of both groups 
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increased significantly (Table 8). 

There was no significant diff eren©® 
between the workshop group and i^I^e 
self-instructional group in their 
gains in attitude score (Tables 9 and 
10). Thus, there appears to have been 
little difference between the effective- 
ness of the two methods of instruc- 
tion in changing attitudes. 

In contrast to the case in changes 
in knowledgfe, the “new” agents made 
no significantly greater gains in atti- 
tude scores than did the “experienced” 
agents. 

Thus, while the attitudes of all 
groups became more favorable as a 
result of training, neither type of 
instruction nor tenure appears to have 
been related to degree of change. 



er|c 



i 



Table 8. Mean Pretest and Posttest Scores on Attitude Scale by Type 
of Instruction Received 





Typo of tnitruetlon 




Tfm* of fnlin. 


Workihep 


Solf-instriictlon 




No. Moonocoro 


No. Moon tcoro 


Pretest 
Posttest 
Mean gain 


28 42.29 

28 48.04 

5,75 

■ t = 3.i85* 


28 43.43 

28 49.43 

6.00 

t= 5.660* 


* Significant at .05 level 



Table 9. Mean Gains in Attitude Score After Training by Type of 
instruction and by Tenure of Agents 



Tonwo 


Typo of fnitriisllen 






Workihop 


Solf-initrueibn. 




Teloi 


No. Moon gain 


No. Moonsoin 


No. 


Moon {foln 


New agents 


14 5.86 


14 6.85 


28 


6.36 


Experienced agents 


14 5.64 


14 5.14 


28 


5.39 


Tatai 


28 5.75 


28 6.00 


56 


5.87 



Table 10. Analysis of Variance of Goins in Attitude Score After 
Training by Type of Instruction and by Tenure of Agents 



Seureo of vorlollon 


Dogran 

of 

fl^.^odGfn 


Sum of 
iquaroa 


Moon 

•quorc 


F 


Total 


55 


2,513 






Type of instruction 


1 


1 


1 


.02 (ns) 


Tenure 


1 


13 


13 


.27 (ns) 


Type of instruction x tenure 


1 


21 


21 


.44 (ns) 


Error 


52 


2,478 


47.65 





•OS level of eignificanee* 



Training presumably increases one's 
confidence in his ability to perform 
the task for which the training is 
given» One ©f the piiiT?oses of this 
study was to determine the relative 
impact of programmed learning and 
the workshop upon the agents' con- 
ception of their ability to do radio 



teaching.'* The agents' conception of 
their ability to do radio teaching was 
measured by an instrument that will 



^It should again he emphainxed that the 
primary objective of the tralninif was to In* 
cre^e knowle^e. If the primary objective had 
been to increase the agents^ confideBce In his 
ability to do radio teaching, it would probably 
have been desirable to provide opportunities 
for doirg specific tasks under supervision. This 
was not done. 
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Toble 11. Mean Pretest Self-Concept Scores by Type of Instruction 
and by Tenure 



TcuHre 




TViw of iiutriictloil 




Werkiliop 


S«lf-InttruGltan 


Total 


No. MMii Kor* 


No. Mean K^re 


No. Moan Score 


New agents 


W 16.40 


15 17.60 


30 17.00 


Experienced agents 


15 16.33 


15 18.60 


30 17.47 


Total 


30 16.37 


30 18.10 


60 17.23 



Table 12. Analysis of Variance of Pretest Self-Concept Scores by 
Type of Instruction and by Tenure 



SoHKO of vaffotion 


Doeroos 

of 

6atiloiii 


Sum of 
squares 


tAaav, 

squosa 


F 


Total 


59 


1,085 






Type of instruction 


1 


45 


45 


2.633 (ns) 


Tenure 


1 


3 


3 


.176 (ns) 


Type of instruction x tenure 


1 


80 


80 


4.681 * 


Error 


56 


957 


17.09 





* Significant at .05 level 



be referred to as the “self-concept 
scale** from here on (Appendix 2). 

In this ease, too, there appears to 
have been liUle difference between 
either the tenure groups or the work*^ 
shop and self-instructional grotspo in 
their confidence in their ability to 
teach via radio (Table 11 and 12). 

Similarly both those receiving train- 
ing in the workshop and by pro- 
grammed self-instruction made small 
gains in self-concept scores (Table 13) . 
These gains while small were great 
enough to be statistically significant. 
Thus, both types of training appar- 
ently resulted in some increase in the 
agents* confidence in their ability to 
teach by radio. 

However, there appe£>rs to be little 
difference be^een the effectiveness 
of the two methods of instruction in 
increasing self-concept scores (Tables 
14 and 15). Similarly, there was no 
significant gain between the two ten- 



ure groups as to their gain in self- 
concept. 

The discussion to this point has 
centered upon the relative effective- 
ness of progranuned self-instruction — 
that is, the extent to which self- 
instruction actually brought about 
changes in knowledge and attitudes. 
Another important consideration in 
choosing teaching methods is the rela- 
tive efficiency of each method. For ex- 
ample, even if all the methods under 
consideration are known to be effec- 
tive, one might bring about the de- 
sired changes more rapidly than the 
others. That is, it may be more 
efficient than the other methods. 

On the basis of the data presented 
thus far it cannot be concluded that 
there was any difference festween the 
effectiveness of the workshop and self- 
instruction. Howeverj, programmed 
self-instruction do-^s appear to have 
been substantially more efficient than 
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Table 13. Mean Pretest Self-Concept Score and Mean Posttest Self- 
concept Score of Agents by Type of Instruction Received 



— — 


Ttm of Intfruetioii 


Tims of tMf Im 


Workthop 






No. Moon seor* 


Ko. MooiiKoni 


Pretest 

Posttest 

Difference 


30 16.37 

30 17.87 

1.50 

t = 2.336* 


30 18.10 

30 20.00 

1.90 

t =s 2.396* 


* Significant at .05 level of probabfiitg. 



Table 14. Mean Gains In Self-concept Score After Training by Type 
of Instruction and by Tenure of Agents 



Tenura 




■ 


Typo of Instruction 




Workshop 


SolMnstruetion 
No. Moangoln 


Total 


No. Moon gofn 


No. Moongoln 


New agents 


15 


.87 


15 


2.80 


30 1.83 


Experienced agents 


15 


2.13 


15 


1.00 


30 1 .56 


Total 


30 


1.50 


30 


1.90 


60 1 .70 



Table 15. Analysis of Variance of Gains In Self-Concept Scores After 
Training by Type of Instruction and by Tenure of Agents 



Sourcp of vorkitloit 


Degrees 

of 

freedom 


Sum of 
squares 


Mean 

square 


F 


Total 


59 


727 






Type of instruction 


1 


19 


19 


1.593 (ns) 


.Tenure 


1 


1 


1 


.984 (ns) 


Type of instruction x tenure 


1 


39 


39 


3.269 (ns) 


Error 


56 


668 


11.93 





was the workshop. The actual time 
devoted to instruction in the work- 
shop was 9.5 hours. (This excludes 
the time taken for testing, coffee 
breaks, and introductions.) The aver- 
age time required by the self-instruc- 
tion group to cover the same material 
was 6.18 hours. Thus, the self-instruc- 
tion group spent 36 percent less time 



in training than did the workshop 
group. This, of course, does not take 
into account the time required for 
travel to and from Raleigh in order 
to participate in the workshop. 

The time required for agents to 
work through the self-instructional 
program varied widely with one agent 
completing the program in less than 
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foar hours and ancther taldnsr more 
than 10 hours. (The agent reiq[uixing 
more than 10 hours was the only 
agent taking as much as the 9.5 hours 
that was spent on the workshop teach- 
ing.) The distribution of agents by 
the time spent on self-instruction is 
shown in Table 16. 

The attitude of agents toward pro- 
grammed self-instruction might well 
affect the extent to which it could be 
used in inservice training. In order 
to obtain some indication of agents’ 
feelings about self-instruction, an '‘at- 
titude toward self-instruction scale” 
was administered to agents. Table 17 
shows a summary of the agents’ re- 
sponses to the scale items. Mast of the 
agents apparently felt that pro- 
grammed self-instruction could play 
an important role in inservice train- 
ing. While the reaction to possible 
use of self-instruction rather than 
workshop in specific types of training 
varied widely, there was widespread 
agreement that much inservice train- 
ing could be done by programmed 
self-instructional devices if such de- 
vices were available. For example, 70 
percent of the agents either "agreed” 
or "strongly agreed” that Extension 
should do half its inservice training 
through gelf4nstructional devices 
(Item 8, faMe 17). 



Table 16 . The Distribution of 
Agents by Time Spent on Self- 
Instruction 



Aecntt 


nouv 


Kumlwr 


PcrMiit 


Total 


30 


100.0 


Less than 4 


1 


3.3 


4.00-4.99 


8 


26.7 


5.00-5.99 


7 


23.3 


6.00-6.99 


7 


23.3 


7.00-7.99 


0 


0.0 


8.00-8.99 


4 


13.4 


9.00 or more 


3 


10.0 



As indicated earlier, the Pennsyl- 
vania study suggested that the longer 
an agent had been in Extension, the 
lower was his attitude toward self° 
Isistrretion. In order to test this hypo- 
thesis the attitude scores of the new 
agents and experienced agents were 
compared. The mean score of new 
agents was 14.60 while that of ex- 
perienced agents was 13.27. The dif- 
ference between these scores, however, 
was not significant at the .05 level 
by the one-tailed t-test. Thus, the 
difference may well have been due 
to sampling error so it cannot be 
concluded that new agents reacted to 
self-mstruetion snore favorably than 
did experienced agents. 



Summary and Conclusions 



Hypotheses 1-3 as stated on page 4 
are supported by the data. That is, 
programmed self-instruction proved to 
be as effective as workshop instruc- 
tion in increasing knowledge of radio, 
in developing more positive attitudes 
towaa*d the use of radio in Extension, 
and In ‘changing the agents’ concept 
of their ability t® do radio teaching. 

In general, these findings are simi- 



lar to those of Tait.*' In contrast to 
the Pennsylvania situation, however, 
agents participating in self-instruc- 
tion did not increase their knowledge 
of radio significantly more than did 
the workshop group. 

An unanticipated result was the 
discovery -that new agents made 
greater increases in knowledge than 

op. eit. 
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did experienced agents. This differ- 
ence was greater among those partici- 
•pftting in self-instruction than among 
those participating in the workshop. 
This difference may indicate that it 
is somewhat more difficult to change 
understandings if trainees have the 
opportunity to develop extensive pre- 
conceptions on the basis of long ex- 
perience before training. In this con- 
nection, it should be noted that 
somewhat different material was em- 
phasized in this training than had 
been emphasized in previous training 
activities. Thus, as was indicated by 
the similarity in pretest scores, much 
of the material was as new to ex- 
perienced agents as it was to new 
agents. 

While the effectiveness of the pro- 
grammed self-instructional method 
and of the workshop method was 
similar, self-instruction was substan- 
tially more efficient than was the 
workshop. This was true on the basis 
of time required for instruction alone; 
and if time required for travel and 
the coat of travel and subsistence weze 
also considered, the advantages of 
self-instruction would be far greater. 

This analysis did not tidce into ac- 
count the cost of developing the pro- 
grammed materiaL Developing pro- 
grams is a very time-consuming and 
ccstly process, and the apparent ad- 
vantages of self-instruction would be 
offset foy the cost of program pr^ara- 
tion unless the programmed materiid 
was such that it could be used quite 
mctensively. 

Most agents partielpatsiBg £a colf° 

instruction felt that programmed self- 
instruction could be used cSectively 
in inservice training. However, the 
hj^othesis that new agents woffid be 
mere favorable to self-instruction 
than etiperienced agents (page 4) was 
not supported by the data. 



The findings of the Pennsylvania 
study and of this study as well as the 
large body of research on pro- 
grammed learning in other situations 
indicate that the Extension Service 
should give serious consideration to 
the role that programmed learning 
should play in inservice training. With 
a staff that is dispersed over great 
distances, the cost (both in staff time 
and in travel and subsistence) of 
training in workshop or classroom 
settings is very expensive. Also, a 
frequent complaint of both specialists 
and agents is that participants in 
training conferences often have very 
different backgrounds of experience 
and differing levels of knowledge. 
Thus, material that is tco advan ced 
for one trainee may be needless repe- 
tition for imother. 

Programmed material may offer a 
way out of the dilemma posed by this 
situation. For example, if a two-day 
workshop on radio were to be held, 
one approach might be to ask the par- 
ticipants to work through the pro- 
gram before coming to the workshop. 
Thus, the agents would presumably 
come into the workshop with a com- 
mon background in basic material 
and be prepared to participate in a 
true workshop situation in which they 
could concentrate upon preparation 
of script, delivery, etc., with appro- 
priate critiques. 

Another basic problem in Extension 
trsining is that of enabling new em- 
ployees to become productive as 
rapidly as possible. With traditional 
methods it is very difficult to provide 
adsipale training quickly since new 
personnel are continuously being em- 
ployed and it is often months after 
employment before group training can 
be prorided. Programmed materials 
appear to offer real possibilities of 
providing more tiraining earlier for 
sudi employees. 
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There appears to be little doubt that 
there are many situations in which 
programmed self-instruction can be 
used effectively in inservice training. 
However, the problems inherent in 
providing appropriate materiais is so 
groat that few good pro^ams are 
likely to become available unless the 
Extension Service makes a serious 
effort to encourage the development 
of QU(di materials. 

The writing of programs is a highly 
specialized task, often requiring close 
collaboration between a subject mat- 
ter specialist and an espert in 
programmed learning (usually a psy- 
chologist). The writing of such ma- 
terial is so different firom the ^mriting 



of other Extension materials that it 
requires quite different skills. Very 
few subject matter spesialists are 
likely to be able to write such ma- 
terials without extensive study of pro- 
granuned learning and without ex- 
tensive consultation with specialists 
in the field. 

The advantages offered by sudi ma- 
terials appear to be so great that the 
training officers and administrators 
of Extension Services, as well as 
specialists, shoidd give the problem 
serious consideration. This would ap- 
pear to be an enterprise in which 
several states and Ihe Federal Exten- 
sion Service might very profitably 
cooperate. 
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APPENDICES 
Appendix 1 



Altitude Toward Use of Radio in Extension Teaching 

Schedule A, 1 
1963 

Read each of the following statements. Mark one point on the five-point scale 
which would indicate how you feel about each statement. 

1. An Exfcoasion worker is not nmking good use of his time to drive 10 miles 
once a week to do a 13-minute live radio program. 

Sfxongly agree Agree Don’t know — Disagree — Strongly disagree— 

2. If a news story breaks (such as one of your 4-H members being named 
champion), the first news medium you would contact would be the radio 
station. 

Strongly agree.^ Agree Don’t know— Disagree — . Strongly disagree— 

3. The time you spend on radio is well worth it. 

Strongly agree— Agree Don’t know.^ — Disagree — Strongly itsagree— 

4. You can’t justify buying a tape recorder out of county funds solely for the • 
purpose of doing a daily radio program. 

Strongly agree— Agree— Don’t know— Disagree— Strongly disagree— 

5. People in general are responsive to radio programs. 

Strongly agree— Agre^™ Don’t know— Disagree — Strongly disagree— 

6. It is not worth spending an hour’s time in preparation for a 10-minute 

strongly agree Agree Don’t know— Disagree — Strongly disagree— 

7. One ExtensioU worker gets up three times a week to do a 6:45 A.M. broad- 
cast. He’s justified in doing this. 

Strongly agree Agree— Don’t know— Disagree — . Strongly disagree.^ — 

8. County agents (agricultural and home economics) do radio more because 
pressure is put on them by radio stations and supervisors, not because radio 
is an effective means of doing Extension. 

Strongly agree— Agree— Don’t know— Disagree— Strongly disagree— 

(Bach question received a score of 0, 1, 2, 3, or 4. The maximum score was 
given to the response that indicated the most favorable attitude toward 
radio.) 



Schedule A, 2 
1963 

Suppose you were confronted with each of the situations listed beloWo They re- 
quire tliat you communicate with people. 

Rank the four Extension methods in the order you think they would he appro- 
priate to do each Extension job listed below. 

Counfy-wM* Circular ^ 

Job to be dona meeting letter Newipogen Radio 

To inform people about a Jap 

beetle outbreak — ^ 

To promote the 4-H Achievement Day __ — — — 

To tell working women how to 

prepare a one-dish meal _ = — — . — — 

To report your year’s Extension activities ■ ' — — 

To change the attitude of 

consumers toward farmers — — 

To give women a simple Easter 

egg recipe — - — ' — — 

To report Mr. Doe’s success with 

a new com variety . - - — — > 

To report that your county 4-H judging 

team won at the State contest — — - — — - 

To tell what one group of women 

did about weight conlacol - — — “ 

To report an election of officers 
of 4-H County Council 

(Only the rank assigned to radio was scored. The following scores were as- 
signed to the rank given for each job: rank 4, scored 0; rank 3, scored 1; 
rank 2, scored 2 } rasik 1, scored S. The attitude score was arrived at by 
totaling the scores on schedule A, 1 and schedule A, 2. Thus, the atiatude 
scores could range from 0 to 62.) 
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4ppendix 2 



Self-Concept Scale 

Schedule S*C 
1963 

In your opinion, how capable do you thimh you a/re to do the jobs listed belot& 
which are sometimes required in Exfi^msion? 

Please rate each item whether you have performed it or not» 



V«f¥ 

capable 



Fairly 

capable 



Nov' 



Mat 



veiy ot ell 

capable capable 



Ad-libbing a radio program from notes - ____ _____ 

Writing a circular letter ____ . 

Selecting a news story suitable for radio _____ _____ 

Beading a prepared radio script on the air _____ _____ . ____ 

Making a farm or home visit . _____ _____ 

Writing a one-minute spot .. _____ _____ 

Writing your annual report ... ____ 

Evaluating the effectiveness of your 

radio programs _____ ____ _____ 

Speaking to your 4-H leaders’ meeting . _____ ______ _____ 

Doing an on-the-spot taped radio interview 

Doing a beep phone report from a 4-H event ____ 

Writing a personal newspaper column _____ __ 

Opefating a tape recorder for a 'co-worker _____ ___ ____ 

Interviewing a local person in radio studio ... _____ 

Speaking to a local service club .■ . . ____ 

Writing a sedpt for a 10-minute radio 

program _____ _____ _____ ______ 

(Only the 10 radio-related items were scored. These were scored as foUows: 
very capable, 3; fairly capable, 2; not very capable, 1; not at aU capable, 0. 
These scores were totaled to give the self-concept score. Thus, the score 
had a possible range from 0 to 30.) 
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Appendix 3 

Attitude Toward Programmed Self-Instruction 

Schedule SIM 

1963 . . , . . 

You have just been exposed to a self -instructional method of inserviee training. 

This type of instructional device is designed for self-study in your county 
at times which would be convenient to you. 

Please help us to evaluate this method of inservice training by answering the 
following questions exactly as you feel about them right now. 

1. A person is more likely to learn more from the programmed self-instructional 
method than he does from a straight textbook. 

Strongly agree Agree Don’t know — Disagree-— Strongly disagree — 

Let’s suppose you needed training in the following subjects. Suppose^ each of 
them was put into a self-teaching device similar to the one you’ve just com- 
pleted on radio, and was also put into a good, traditional training meeting. 
Which would you think you’d get the most help from? 

Men only . . . . i.. i.t, 

2. You’d get more help on farm business analysis in a training meeting than 

from a self-instructional device. 

Strongly agree Agree Don’t know — Disagree — Strongly disagree— 

3. You’d get more help on livestock feeding from a self-instructional device 

than in a training meeting. , 

Strongly agree Agree Don’t know — Disagree — Strongly disagree — 

Women only , , . . , 

4. You’d get more help on household management for the beginning home- 
maker from a self -instructional device than in a training meeting. 

Strongly agree Agree Don’t know — Disagree — Strongly disagree — 

5. You’d get more help on a refresher course in nutrition from a tramiag meet- 
ing than from a self-instructional device. 

Strongly agree Agree Don’t know — Disagree — Strongly disagree — 

Both men and women , „ . ^ 

6. You’d get more help on training U-H leaders by the self -instructional method 

than you would from a training meeting. 

Strongly agree Agree Don’t know — Disagree — Strongly disagree — 

7. You’d get more help on how to do television from a training meeting than 
you would from a self-instructional method. 

Strongly agree Agree Don’t know — Disagree — Strongly disagree — 

8. It has been suggested that Extension do half of its inservice training by 
using the self-instructional devices instead of using the traditional training 
methods such as training meetings and conferences. How do you feel about 

Strongly agree Agree Don’t know — Disagree — Strongly disagiee 

(The response most favorable to self-instruction was scored as 4, the one next 
most favorable as 3, and so on with the least favorable response scored as 
0. The total score for men was the sum of the scores on questions 1, 2, 3, 6, 
7, and 8; and for women, on questions 1, 4, 5, 6, 7, and 8. The possible range 

in scores was 0 to 24.) 



